The presence of vegetable farmers in peri-urban areas is essential for the supply of food to the urban population. However, they face intense competition from other non-agricultural activities. This research aims to explore the characteristics of vegetable farmers in Tangerang Regency as part of Jakarta Metropolitan Area, the motivation of respondents towards becoming vegetable farmers, and their strategy in adapting to massive urban development. We employed the qualitative approach by combining questionnaires, field observations, and interviews. We found the new entrant farmers that are in their productive ages and came with experience in the formal economy before starting farming. The motivation of respondents became vegetable farmers vary depend on their background and the land ownerships. Farmers in the study area are doing diversification by having off-farm activities and doing intensification by patterning crop to adapt rapid urbanization. To sustain the development of vegetable farming in peri-urban area, it will be crucial for government to create the new strategy of using vacant lands as farmlands to produce vegetables in order to combat food security issues, and also to assist farmers by upgrading their skill through various trainings.
INTRODUCTION
Rapid development in urban areas has led to urbanization. About 45% of the Asian population lived in urban areas in 2011, and it has been predicted that, by 2050, this will increase to 64% (United Nations, 2011) . For Indonesia context, the urban population reached about 50% from national population and heavily concentrated in mega cites, especially Jabodetabek (Rustiadi, Pribadi, Pravitasari, & Indraprahasta, 2015) .
As one of the peripheral regions of Jakarta, Tangerang Regency also experiences the phenomenon of urban expansion. In the last ten years, the agricultural areas of Tangerang Regency decreased 8.8% from the original 40,653 hectares to 37,073 hectares during the 2007-2017 period (Statistics of Tangerang Regency, 2017) . Despite the pressure of urban expansion and land conversion, the farming activities in peri-urban areas have persisted in a meaningful context. Sepatan Timur, the area near the Soekarno-Hatta airport, is well known as the vegetable producer for the markets in the Jakarta Metropolitan Area. Farmers in this district can supply up to 40,000 bunches of vegetables (Farma, 2018) .
Farming practices in metropolitan areas has some advantages, such as proximity to the market and lower transportation costs (Midmore & Jansen, 2003) , which can stimulate economic growth (Eweg, 2014) , yet face some problems such as economic problems (Firman, 2000) , limited access to land and agricultural inputs (Lang, 2010) , and policies from government (Eweg, 2014) In recent years, researchers have been focusing on the strategy that farmers have taken in metropolitan areas of Netherlands, India, and China to adopt urban development (Van Altvorst et al. (2011) in Eweg (2014) . In the Indonesian context, Syaifudin (2017) explored the farming strategy of adopting inland aquaculture in Bogor Regency and found that intensification is the dominant strategy and that the most crucial factor is the availability of land. Pribadi and Pauleit (2015) highlighted the importance of studying at the village and farm levels to understand farmers' strategy in adapting to dynamic urban areas better.
There are many studies about the farmers' strategy in metropolitan areas, but few studies focus on vegetable farmers, especially in peri urban areas in Indonesia. Therefore, this study explored the strategy taken by the vegetable farmers in Tangerang Regency. In order to fill the gap, this study asked the following three research questions: 1) What are the characteristics of vegetable farmers in Tangerang Regency? 2) What is the motivation of respondents toward becoming vegetable farmer? and 3) What kind of strategies are applied by farmers in facing the existing issues in vegetable farming?
RESEARCH METHODOLOGY

Study Area
Tangerang Regency is located in the eastern part of Banten Province that has an area of 959 km2 and divided into 29 districts. It is inhabited by 3,477,495 people (Statistics of Tangerang Regency, 2017). As one of the industrial centers in Indonesia, most people in Tangerang Regency work in the manufacturing sector, followed by trade, hotel, restaurant sector, and service sector. Only 4.65% of people in Tangerang Regency work in the agriculture sector (Statistics of Tangerang Regency, 2017).
Despite its low employment in the agriculture sector, Tangerang Regency produced 10,773.6 tons of horticulture products in 2017, an increase of 47.10% when compared to the production in 2015 (Statistics of Tangerang Regency, 2017). Teluk Naga and Sepatan Timur were the two leading producers of horticulture products in Tangerang Regency by 3,131.89 tons and 1498.5 tons, respectively, in 2017.
Figure 1. Map of Jakarta Metropolitan Area and study location
Source: Pribadi and Pauleit (2015) The study area as case study was selected based on a few criteria. The first criterion was the metropolitan area where the urbanization processes happened. Then, the lowland horticulture, as one of agriculture practices that can adapt and benefit from urban development, was selected. Third, the location was taken into consideration, for example, it was situated in an area where urbanization is taking place due to the proximity to the Soekarno-Hatta International Airport. Therefore, Tangerang Regency was selected as the study areas. However, due to limited time, the researcher only conducted the study in one district, namely Sepatan Timur, considering it is one of primary producers of horticulture in Tangerang Regency.
Methods
This study employed qualitative approach through combination of questionnaires, field observations, and interviews. The questionnaire had several parts to evaluate some aspects, such as human capital, natural capital, physical capital, financial capital, social capital, measures taken by farmers, and government support. In total, there were 52 respondents from Sepatan Timur. The selection of respondents was based on purposeful sampling method. This technique widely used in qualitative approach for identifying and selecting information-rich cases for the most effective use of limited resources (Patton, 2002) .The Agricultural Advisory Agency of Sepatan referred the farmers who suitable as respondents.
Interviews conducted in this study aim to obtain the opinions of farmers about the condition of natural resources while practicing vegetable farming, the personal history of becoming a vegetable farmer, and their opinions about government support. There were three interviewees. Farmers were grouped into three categories, namely farmer association as interviewee 1, individual farmer who hire employees as interviewee 2, and an individual farmer as interviewee 3. Farmer association in this study was represented by the farmer association of "Rawa Banteng". He was chosen based on the reference from the Agricultural Advisory Agency at Sepatan. The individual farmer who hires employees and the individual farmer were also selected based on the reference from Agricultural Advisory Agency.
The quantitative data, such as income, land area, and income from the questionnaire were analyzed by simple distribution and percentage. Qualitative data obtained from questionnaires were used to explore the people's motivation to start vegetable farming. This data then analyzed by employing cross-tabulation analysis to see the variable that correlates with the motivation of people to start vegetable farming. The Chi-square test is the primary statistic used in this study for testing the statistical significance of the cross-tabulation table. Chisquare tests determine whether or not the two variables correlates each other. Qualitative data obtained through interviews were used to explain the strategies taken by farmers and the challenges and opportunities related to the issue. Data collected from a qualitative approach were processed through three stages of qualitative data analysis, namely data reduction, presentation of data, and conclusion.
RESULTS AND DISCUSSIONS
Farmers' characteristic and motivation in farming
Table1.Respondents Characteristic Source: Author analysis (2019) Table 1 shows the respondents' characteristics in Sepatan Timur. Farmers in this area are in the productive age (15-64 years old) according to Law Number 13, 2003 . More than half of vegetable farmers in this area are in the age range between 30-50 years old. However, only a few of youngers under 30 years old involved in vegetable farming. The respondents also only had lower education attainment. About 60 percent of farmers only graduated from elementary school. This finding is similar to Siregar (2006) who found urban vegetable farmers in Jakarta had low educational levels. In addition, about 60 percent of respondents have 3-5 household numbers.
The other important characteristics are the land ownership and land area. This study depicts that famers that owning land and renting from other people have the relatively same proportion. Farmers who have their own land are 49% while farmers who rented from others counted for 51%. Most of respondents in this area only have land area which less than 0.25 hectare. More than 50% of farmers have an agriculture land with 0.1 up to 0.25 hectare. Farmers who managed more than one hectare of land are less than five percent. Vegetable farming is a form of intensive agriculture that needs only small area of land to produce large volume of output (FAO, 2007) .
From the table, we can see that more than 50% respondents have vegetable farming experience in less than eight years. They are new entrant farmers who did various former jobs before decided to be farmer. Figure 1 illustrates the former job of respondents in research location before decided to become vegetable farmers.
Figure 1. Former job of respondents before started vegetable farming
The most noticeable former job of respondents is factory workers. About half of respondents (45%) used to involve in formal job (factory workers) before decided to be vegetable farmers. The considerable number of people who held jobs as factory workers previously attests to the status of Tangerang Regency as one of the industrial centers in Indonesia. The number of large and medium industrial enterprises accounted for 695 in 2013 when 174,531 workers were employed (Statistics of Tangerang Regency, 2014).
Then, we explore the reason of respondents chose the vegetable farmer as an occupation. Figure 2 depicts the various reason of respondent in deciding to be vegetable farmers. The main reason respondent started vegetable farming is unemployment due to job loss. The economic crisis of 1998 forced the manufacturing firms in the Jakarta Metropolitan Areas to close their businesses and lay off workers (Firman, 2002) . In Tangerang Regency, the type of industries that closed due to the crisis are shoes and garments which are labor-intensive industries. For an example in 2015, two companies (PT Jabar Garmindo dan PT Cingluh) in the Cikupa District, Tangerang Regency, laid off 6,500 workers due to difficulties paying their salaries (Tempo, 2015) .
The cross-tabulation in Table 2 tries to explore the correlation between former jobs and the reason for respondents to begin vegetable farming. We reclassified the former jobs into two groups: formal and informal jobs while the reasons of respondents are classified into three groups: no other choice, more income in farming, and other. In this study, the formal job includes only factory workers while informal jobs include paddy field farmers, building workers, and small traders.
Source: Primary data analysis (2019) The chi-square test in Table 3 shows that asymptotic significance value is 0.029. This value is less than 0.05 then it means that there is correlation between former job and reason of respondents began their vegetable farming. Zezza & Tasciotti (2010) argued that vegetable farming as part of urban agriculture can be source of income for people in developing countries.
The motivation of respondent in choosing the agriculture as a means of livelihood becomes an exciting area for discussion. The pattern of occupation shifted from nonagricultural to agricultural in research location contrast with the trend of occupation shift in the world. The share of agricultural workforce has declined in the last 15 years in most regions. The rate of decline of the agricultural workforce has much faster in Asia; the rate of change has gone up to 15% (Bongaarts, 2006) . Youth are more interested in modern and formal employment and see practicing agriculture more challenging, both physical and mentally (Leavy & Hossain, 2014) .
The motivation of respondents became vegetable farmers vary depend on their background and the land ownerships. Interviewee 1 who had background in agricultural vocational school and inherited agriculture land from his parents revealed that independence is the main motivation.
"I used to work at the factory for three months, because of strict working hours when I worked at the factory I feel couldn't stand, I did not feel at home. From there, I realized that there was a large area of land, how did I manage this. And then I tried to make a plot for vegetables" Interviewee 2 who had experienced in various informal jobs, had background in building design vocational school stated that economic as the main motivation for starting vegetable farming. He rented large area in Tangerang Regency to run his own business in vegetable farming.
"I did not immediately work as a farmer, I used to work in building work. I also was a porter at the airport for one to two years. The beginning of my interest in cultivating vegetable, namely before plunging into a vegetable farmer, I first sold vegetables, by trading Bangkok papaya. Finally, I got trust from the market, then I considered that the competition is running faster, inevitably I must produce vegetable and fruits by myself and must definitely produce it by myself".
Motivation that found in Interviewee 1 is in line with the study by Gasson and Errington (1993) in Sutherland and Fouillieux (2017) that found the independence of running own business is the main factor for the adoption of farming. Wilbur (2014) argued that the agriculture can also acts as a form to escape from employment hierarchies. On the other hand, motivation that found in Interviewee 2 related to the study by Madureira et al. (2015) that identified financial crisis as the emergence of small business in farming enterprises in Portugal.
Farmers' strategies in the study area
The perception of job satisfaction for being vegetable farmers in this area shows that most respondents are not satisfied by income in vegetable farming. Most of respondents (65%) answer "Not Satisfied" when asked about job satisfaction. They perceived that income from farming is not sufficient to fulfill their daily needs. Therefore, they are doing many ways to tackle this problem. Figure 3 shows the various strategy of farmers to fulfill their needs. More than a half of respondents (57%) answered "Add off-farm activity" as a strategy for adding their income. This number is quite in line with the number of respondents who have side job (51%). They spent about three to four hours per day to do side job. Diversification in any form of off-farm activities can be a solution to the income problem faced by farmers (Meert, Van Huylenbroeck, Vernimen, Bourgeois, and Van Hecke, 2005) .
Figure 3. Farmers' strategy to fulfill daily needs
Strategies taken by farmers also involve strategies of production, marketing, and obstacles that farmers use to deal with managing their farmlands. Farmers in Sepatan Timur focus on three types of horticulture products, namely spinach, swamp cabbage (kangkong), and choy sum. Those three products are perishable, so that farmers must quickly sell their products to the market. The location of Tangerang Regency allows farmers to easily fulfill the demand of urban residents. Santika (1997) in Siregar (2006) argued that vegetable farming in peri-urban areas has an advantage in terms of the guarantee of continuous demand from urban areas. Interviewee 2 declared that the proximity to the market is one of the benefits of doing farming in the periphery of city.
"…the advantage of farming close to the city like here in Tangerang, the buffer zone of the capital city Jakarta that has the highest number of vegetable consumer. It means the marketing of our products become easier" Three leading vegetable products in Tangerang Regency are swamp cabbage, spinach, and choy sum. In total, those three vegetables contribute to around 70% of the total production of vegetables in Tangerang Regency. This figure is quite in line with the trend of vegetable consumption in Indonesia. Indonesian consumers mainly consume three types of vegetables, namely spinach, swamp cabbage, and yard long bean (World Food Program Indonesia, 2017).
As stated before, farmers in this area manage the agriculture land which less than 3,000meter square. By considering the market dynamics and weather condition, farmers making pattern of planting that can ensure they can harvest vegetables every day even they only manage a narrow land.
"…even though the land is narrow, at most 3000, 4000 to 5000 square meters, we pattern the plants. For the rainy season from January to May if we can plant leafy vegetables because the price is good. Well, after the fifth month, we have variations in monthly or seasonal plants such as onions and chilies or eggplant" From the result of study, it can be concluded that farmers in Tangerang Regency implemented intensification as their farming strategy. This study shows the similar result with Syaifudin (2017) who found the intensification as the dominant strategy in inland aquaculture in Bogor Regency. Eweg (2014) argued that sustainable intensification means farmers cooperate with their food producer colleagues in providing intensive production methods. In Tangerang Regency, farmers cooperate with the middlemen to distribute their products to the market.
Farmers cooperate with intermediaries due to the lack of transportation means. The intermediaries are the main actors for distributing products from the field to the market. By collaborating with distributors, farmers can minimize their transportation costs. However, they end up not having information about the prices at which their produce is sold in the market. The distributors will pay the farmers after selling the products in the market. The price is determined by market dynamics.
"…my products are sold entirely to the intermediaries with bulk systems. The price, whether it is or expensive fully controlled by the intermediaries. If there are no intermediaries like this, we are even confused about market place to sell our products" Farmers from Sepatan Timur supply vegetables to Jakarta, Tangerang Regency, and Tangerang City. Pasar Induk Kramat Jati is the marketplace for selling the products in Jakarta. Pasar Anyar and Pasar Baru are the marketplaces for catering to the demand in the Tangerang area. On average, the farmer can send about 1500 bunches of vegetables in each delivery.
From the interview result, the main obstacle faced by vegetable farmers is the uncertainty about price of the product and the increase in seeds price. Both individual farmers and farmer associations have revealed that the uncertainty about the price of products is the main problem faced by vegetable farmers. "Vegetables are not a primary necessity like rice, so the price is not stable" (Interviewee 3, 2019) "This vegetable prices change very quickly, it changes even in count of hours and actually depends on the market, especially for leaf vegetables" (Interviewee 1, 2019) Farmers perceived that lack of agricultural equipment becomes their problem. Farmers in study area are small-holder farmers who do not have the significant capital required to buy equipment. They need support from the others especially from the government. However, only 44% of respondents answer that have been supported by government. They collaborate with other farmers in the farmer group to overcome the problem in agricultural equipment. Farmer group can lend some of agricultural equipment that farmers needed.
Farming in peri-urban areas brings more challenges, especially land competition from other sectors. The research location that is incredibly near Soekarno-Hatta International Airport has brought about intense rivalry between the farmers in both areas in terms of the development of warehouse, residential areas, shopping centers, and the expansion of the airport itself.
Sepatan Timur has been set as agricultural areas in the Spatial Planning of Tangerang Regency 2011-2031. This law helps preserve the agriculture areas in Sepatan Timur from conversion to non-agricultural land. Under this law, Sepatan Timur has also been set as agropolitan to guarantee food security in Tangerang Regency.
The local government of Tangerang Regency has implemented the policy of spatial planning that mandates that rural areas must develop agriculture towns for supplying food to urban residents. The law of spatial planning that mandates development of agropolitan areas was issued as a response of the second crisis in 2007 (Pribadi & Pauleit, 2015b) .
CONCLUSION AND RECOMENDATIONS
Vegetable farmers in Tangerang Regency are in productive age and new entrant farmer due to lost job as the result of financial crisis and closure of industries. They also have small area of agricultural land. The motivation of respondents to become vegetable farmers related to the independence in running own business and economic endures because of economic crisis and the absence of formal employment.
Farmers in study area implemented diversification by having side-job outside farming activities in adapting urban development pressure and implemented intensification as a strategy in managing small area of agriculture. Vegetable farming provides a better income even from small plots in a brief period; however, farmers perceived that the income is not sufficient, so they still look for added income from side jobs.
It is a crucial role of the government to hold training for upgrading farmers' skills and encourage farmers to use ICT for getting the updated information about farming and market. It will be crucial to consider the utilization of vacant land in peri-urban areas to produce various types of vegetables and fruits and to adjust the lower land; it might be important to encourage collaboration activities with state-owned enterprises and universities toward research and development for providing better quality of seeds.
